Characterization of the diphtheria toxin-resistance system in Chinese hamster ovary cells.
Variations in two general classes of diphtheria toxin-resistant mutants which may be selected from Chinese hamster ovary (CH0-K1) cells and the conditions for their selection are described. The resistance of class I mutants can be overcome with increasing concentrations of toxin. Their entire complement of EF-2 is susceptible to ADP-ribosylation by toxin. Class I includes those strains in which resistance resides at the level of the plasma membrane. The resistance of class II, translational, mutants cannot be overcome by high concentrations of toxin, as all, or a portion, of their EF-2 is insensitive to the action of diphtheria toxin and Pseudomonas exotoxin A. Adjustment of the concentration of toxin used to select resistant mutants can be used to regulate the class of mutant recovered. Metabolic cooperation between cells does not affect recovery of either class I or class II mutants. Resistance is stable in class I strains, but class IIb strains, which possess 50% resistant and 50% sensitive EF-2, display a transient high level of resistance which is retained for varying lengths of time following exposure to toxin. Class IIa strains, which possess 100% resistant EF-2, grow normally in saturating concentrations of toxin, but class IIb strains grow at a reduced rate. Evidence is presented which suggests that the gene for EF-2 is functionally diploid in CHO-K1 cells.